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wherei,> R» represents alkyl. represents alkyi or mono-, bi- or blcydoalkyt, R' '^P^^^"'^ J" 
snbstiluted phenyl, naphtl'yl or helerocyciyi grcip. and Z represents oxygen 

helBfocydyl cj.oups coninin o,ie or more nilroqer. line, alo.ns, N-oxides thereof, and pharmncoullcnJIy 
acceptable sails thereof, possess useful (>liafu»acologtcal properties. 



This Invention .elates to therapeutically useful benzanmle derivatives, to processes lor li.eir p.eparalion, 
to plmnnaceullcal composillons contaitiing lliein. and to n.etliods lor • air use 

The present Invention provides compounds of ge..eral fomiula I. hereinafter depic ed. wherein R rep e- 
sents a sUalghl- or branched-chain alkyi group containing up to abou. 4 carbon atoms. represents a slralght- 
or branched-chain alkyi group containing from about 2 to about 1 5. p.elerably 2 to 1 2. carbon atoms or a mono-, 
bi- or tricycloalkyi group containing up to about 10 carbon atoms, represents an optionally subsl.luled phenyl, 
naphU.yl or helerocydyl group, preferably a 5-. 6- or 7-men,be,ed heterocydyl gmup contaming one or mo.e 
helero atoms selected from oxygen, sulphur and nitrogen atoms, the optional subsHtuenta being one or PKjre 
subsllluenls selected from haloge., atoms, alkyi g.oups which nmy carry one or n.ore halogen atoms and mm 
atyt arylalkyl. nikoxy. a.yloxy. alkylthlo. aiyllhio. alkoxycaibonyl. aryloxycaibonyl. alkaiioyl. aroyl. a kylsul- 
phonyl arylsulphonyl. alkylsulphinyl. arylsulphinyl. hydroxy, hydroxyalkyl. fom.yl. alkanoytan.ino. atoylam.no, 
cyano and nitro groups, and from amino, carbamoyl and sulpharnoyl groups v^hich themselves may each carry 
one or two alkyi substiluents. and Z represents an oxygen or sulphur atom, and when said heterocydyl groups 
contain one or more nitrogen ring atoms. N-oxides thereof, and pharmaceutically acceptable salts Uiereol. whe- 
rein all aryl groups and moieties, unless otherwise Ir.dicaled. are selected from phenyl and naphlhyl groups 
opilonally substituted by one or more substUuents selected from halogen atoms and alkyi and a Ikoxy groups, 
and wherein all alkyi groups and rrroletios. unless otherwise Indicated, ore straight- orbronched-diain and con- 
tain up to about 4 carbon atoms. ■ i 0,0 

Especially Important compounds of the invenlior. indude those wherein at least one of Uio symbols has a 

value seleded from the followlng:- 

' (I) R" represents u methyl group; • n „ „ 

' (il) R» represents a propyl, butyl, nonyl. .lodocyl. cydohexyl. 8,9.10-lrino,bornyl or. more especially, cyc- 

S R'^^eprT^^^^^^ substituted pyrazinyl. py.imidinyl. Isoxazolyl. preferably pyildyl group, or 

' an N-oxIda thereof, or an optionally substituted phenyl group; 

the oUier symbols being as hereinbefore defined. „i,„„„i 

AnKjng compounds wherein R' rep.esents a substituted phenyl group, compounds wherem said phenyl 
group Is substituted In the 2-positioii or in the 2- and 6-posilions are espedally useful. 

Similarly, among con,pounds wherein R' represents a subsUtuted heterocydyl p^P" ^ 
said heteroc;dyl group is substituted on one or boll, of the positions next to the pohtl of altadtmer.t to U,e rest 
of Uie molecule are especially useful. 

Individual compounds of especial Impoflance include the following:- 
' A ' N-(2,6-dinuoroplienyl>-3-cydopentyloxy-4-metlioxyben2amide 
B N-(2-chloro-6-nuorophenyl)-3-cyclopenlyloxy-4-mellioxybenzamldo 
C N-(2-trinuofOfnelliylplienyl)-3-cyclopentyloxy-4-mel)ioxybenzamlde 
D N-(2,4.6-U!chlorophenyl)-3-cyclopontyloxy-4-mellioxyben2amlde 
E N-(2,6-dibrofT>opheny1)-3-cyclopenlyloxy-4-melhoxybenzamide 
F N-(2-cr]lort>-6-metliy1phenyl>-3-cydopentyloxy-4-meUioxybenzamide 
G M-(2.r><llchlon)phonyl)-3-cydopenlyloxy-'1-inellu)xyberuaml<lo 
I) N-(2-nuorophenyl)-3-cydopenlyioxy-4-molhoxybenzamide 
I N-pheny1-3-cydopenlyloxy 4-fnethoxybenzamlde, 
J N-(2-melhoxyprienyl)-3-cydopenlyloxy-4-melhoxyl)enzamide 
K N-(2-chloTX3phonyl)-3-cydopenly1oxy-4-melhoxybenzamkJe 
L N-{3-crilorophenyl)-3-cydopenty1oxy-4-melhoxybenzamkle 
• M N-(4-methoxypheny1)-3-cydopenlyloxy-4-inelhoxybenzBmkJe 
N N-(2.6-dlineUiylphenyl)-3-cyclopenlyloxy-4-n>elhoxybenzamide 
O N-(2-ii>elhyUhlophonyl)-3-cydopenty1oxy-4-meUioxybenzamido 
P N-(2-broiT)oplienyl>-3-cydopenlyloxy-4-melhoxy-benza!nlde 
Q N-(2.n>eUioxycafbonylphenyl)-3-cydopentylr-y-4-fnethoxybenzamlde 
R N-(2-amlnosulphonylplienyl)-3-<:ydopentyloxy-4-meUioxybenzamlde 
S N-(2-benzoylphenyl)-3-<:ydopenlyloxy-4-methoxybenzamlde 
T N-(2-cyanophenyl)-3-cydopenlyloxy-4Mnethoxybenzamlde 
U N-(2.5-dldiloropheny1)-3-cydopenlyloxy-4-mellioxybenzamido 

V N-(3-melhylphonyl)-3-cydopenlyloxy-4-melhoxybenzamide 
W N-(2-nitroplienyl)-3-cyclopenlyioxy-4-mellioxybenzamIde 

X N-(2-dimelhylamlnophcnyl)-3-cycIopenlyloxy-4-mothoxyl>enzamide 

Y M-(2-acelylpheny1)-3-cydopentyloxy-4Mnelhoxybonzamido 

Z |si-(2-hydroxyphenyl)-3-cydopenlyioxy-^-melhoxybenzarnide 
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AA . N-(2-melhylsulphonylplienyl)-3-cyclopemyloxy-4Mnellioxybe.izainicJe 

AB N-(2.G-(lilliJOiophenyl)-3-cydolicxyloxy-4-iMclhoxyl)CiizaiimIe 

AC N-(2,B-dinuorophenyl)-3-butoxy-4-fnelhoxybeti2arnide 

AD N-(2.6-dinuoiophenyl)-3-propoxy-4-inellioxybenzaiiude 

Af^ N-(2-chIorophonyl)-3-cyclopenlyloxy-4-inelhoxy(UiiobenzaiTiide) 

AF M-(4-chloiopyiid-3-yl)-3-cydopontyloxy-4-inelhoxybenzanilde 

AG N-pyiid-2-yl-3-cydopenlyloxy-4-innthoxyboiuaiTiidf! 

AH N-pyrazIn-2-yI-3-cydoper]tyloxy'4-rneUioxybeii2ainide 

Al N-pyrimidin-2-y*-3-cydopentyloxy-4-niethoxybe(!zainide 

/U N-{3-melMy!pyrid-2-yl)-3-cydopenlyloxy-4-niethoxybefizainide 

AK N-pyrid-3-y!-3-cydopenlyloxy-4-inelhoxybenzainidB 

AL N-(3-cliloropynd-2-yl)-3-cydopofityloxy-4-i!»oHioxybenzainlde 

AM N-(3 chloropyiid^-yl)-3-cydopenlyloxy-4nncllioxybenzaiMido 

AN N-pyTid-4-y|.3-cydopentyloxy-4mielhoxybenzainkJe 

AO N-(3,5-didiloropyrid-4-yl)-3-cydopenlyloxy-4-methoxybenzamide 

AP N-(3,5-dlinelhylisoxazol-4-yl)-3-cydopenlyloxy-4-nielhoxybenzamlde 

AQ N-(4.&-didiloropyrimid-5-yl)-3-cyclopeiilyloxy-4-inelhoxybenzaniide 

AR N-(4-nltrophenyl)-3-cyclopenlyloxy-4-meltioxybenzamide 

AS N-(2.3,5,6-lelranuoropyrld^-yl)-3-cydope!ilyloxy-4-meUioxybenzamide 

AT N-(3'.5^didiloro.2.6-dinuoropyrid-4-yl)-3-cydopenlyioxy-4-meaioxybenzamide 

AU N-(2.4.6'Uinuoropltoiiyl)-3-cydopetilyloxy-4-inollioxybonzainide 

AV 3 5HJichlor<>^-{3-cydopentyloxy-4^Tielhoxybeiizainido)pyridine-N-oxkle 

AW N-(3.5-did»toropyhd^-yl)-3-(exch8.9J0-Uinoibofiiyl-2-oxyM 

AX N-(3.5-didilofopyrid-4 ,l)-3-cydohexyloxy-4-iiiclhoxybenzainide 

AY N-(3.5-dlbroinopyrid-4-yl)-3-cydopeiUyloxy-4-niemoxybenzainide 

AZ N-(3.5-didiloropyrid-4-yl)-3-buloxy-4-melhoxybenzamide 

BA N-(3-inelliyl-5 broiiioisoU)iazol-4-yl)-3-cydopenly1oxy-4-melhoxybenzamlde 

BB N-(3.5-diin0lhylisollilazoM-yl>-3-cydopenlyloxy-4-melhoxybenzamide 

BC N-{3.5-dlmolhytpyrld^-yl)-3-cydopeiilyloxy-4-inelhoxybenzainlde 

BD • N-(&-cyano-3-melhylisollllazd^-yl^3-cydopentyloxy-^-^1e0loxybe^^anlide 

BE N-(3.5KJichloropyfid-4-y1)-3-cydopenlyloxy-4-inelhoxy(U)»obenzamide) 

BF N-(2!eKildilorc>4-meUioxyphenyl)-3-cydopenlyloxy-4-melhoxybenzamlde 

BG N-(2.6-didiloro-4-cyanophenyi)-3-cydopenlyioxy-4-melhoxybenzamlde 

BH N-(2l6-did»lofO^-carbaiTK)ylphenyl)-3-cydopeiUyloxy-4-ii»eUioxybenzamlde 

Bl N-(2!6-didilorc>-4-ainlnopheiiy1)-3-cydopentyloxy-4-me(hoxybenzamlde 

BJ N-(3^chloro-2.5.6-lrinuoropyiid-4-yl)-3-cydopentyloxy-4-(nelhoxybenzamlde 

BK N-(3,5-dlbfOfnopyrid-4-yl)-3-buloxy-4-mellioxybenzamIde 

BL N-(2.6-dichloro^MneUioxycafbonylphefiyl)-3-cydopenlyloxy-4-mellioxyben2amide 

BM N-(4*acetylamlnc>-2,6-didilofopltenyl)-3-cyclopenlyloxy-4-fTielhoxybenzamlde 

BN N-(3.5-dich!oropyr*d-4-yl)-3-nonyloxy-4-inethoxybenzamlde 

BO N-(2.&'dld)loio-4-fonnylplietiyl)-3-cydopenlyloxy-4-niethoxybenzarnldo 

BP M-(2.G-dlchl0fopl<enyt) 3-(exo-8.9.10-(niiorbQrnyi-2-oxyH-tnethoxybenzamide 

BQ N-(2.3,5-trifluoropyrid-4-yl)-3-cydoperUyloxy-4-inelhoxybenzamlde 

BR sodium salt of N-<3,5-didiloropyTld-4-yl)-3-cydopentyloxy-4-meO>oxybenzamlde 

BS N-(2.6-dld»lora^-elhoxycarbony!phenyi)-3-cydopentyioxy-4-mellioxybenzamlde 

BT N-(2!&-dldilofoM-hydroxyinelhylphenyi)-3-cydopentyloxy-4-mellioxybenzamlde 

BU N-(3,5-dldiloropyrid-4-yi)-3-dodecy1oxy-4-iTielhoxybenzamide 

BV (m-N-(3.5-dk:hloropyTid-4-y1)-3-{exo-8.9J0-lhnorbornyl-2-oxy)-4.m 

BW (S)-N-(3!5Klk:hloropyrid-4-yl)-3-(exo-8.9J0-tilfioibornyl-2-oxy)-4-mem^^ 

BX hr(2.6-didilofa-4-iiitiophenyl>-3-cydopenlyloxy-4-meUioxybenzarnldo 

The letteiB A \o BX are allocated to compounds for easy reference In llils speclflcaUon. 

The compounds of geneial I and Iheir pliannaceullcally acceptable salts exhlbll pliarnmcdofllcnl edlvtly 

and accordingly are o( use for the preparation of phannaceullcal composlUons and In the treaUnenl of Inima.is 

and other animals. More espedally. they are cydic AMP phosphodiesterase Intilbllors, In partlctilar type IV cyc- 
lic AMP phosphodiesterase inhibitors. ar>d thus the present Invention provides compounds of general fonnula 
I and llieir pharmaceutically acceptable sails, and compositions containing compounds of general fornmla I and 
their pharmaceutically acceptable salts, which are of use in a method for the treaUnent of a human or aniinal 
pntienl suHcring fronu or subject to. conditions which can be ameliorate^ by the adminlslrallon of an inhibitor 
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■. of cyclic AMP phosphodiesterase, for exn.nple. .hey nre useful as b.onchodilalors and f """•'-P'°P'7'^^ 
agents and agents for the Inl.ibitio.i of eosinophil accu.nulallon and of the (uncUon of eosinophils e.g. for the 
beaunent of inflammatory airways disease, especially reversible airway obslnjctlon or asiriina. and for llie treai- 
nienl of oU.er diseases and conditions characterised by. or having an aetiology involving, morbid eosinophil 

5 accumulation. As further examples of condiUons which can be ameliorated by Uie administration of inhibitors 
of cyclic At^P phosphodiesterase such as compounds of general fonnula I there may be mentioned Innammal- 
ofy diseases, such as atopic dermatitis, urticaria, allergic ihh.iiis. psoriasis, rheumatic arthritis, ulcerative colitis, 
Crohn's disease, adult respiratory distress syndrome and diabetes insipidus, other proliterallvo skin diseases 
such keiatosis and various types of dermatitis, conditions associated with cerebral metabolic Inhibition, sucli 

,0 as cerebral senility, multl-infarct dementia, senile dementia (Alzheimer's disease), and memory Impainnent 
associated with Paikliison's disease, and conditions ameliorated by neuroproleclarU activity, sucti as cardiac 
anest, stroke, and inteimittent claudication. 

Accoidlng to a fuilhor feature of (he invention there is provided a melhod for the Irealrnenl of a human or 
animal patient suffering fron., or subject to, co: lillon.s which can bo ameliorated by the admlnlsliallon of an 

(5 inhibitor of cyclic AfvlP phosphodiesterase, for example conditions as hereinbefore described. 

Compounds within tlie scope of the present Invenlion exhibit positive pharmacological activities as dem- 
onsUated by the following tests which are believed lo correlate to pharmacological activity In humans and oUier 

mammals. , , . r,,,/ 

Conipounds of Uie Inventior. at concentrations from about w nA up lo about 10-«M produced about oO A 
20 Inliibillon of fiorclneaoila cyclic AMP phosphodiesterase. 

Compounds of the invention at concentratiorrs of about lO 'M to about lO-^M produced about 50% relax- 

alton of guinea-pig tracheal strips, which had been contracted by UeaUtient with spasmogens sucti as histamine 

and carbachol. _ . , ^ , 

Compounds of the Invention at intraperitoneal doses from about 1 lo about 25 mg/kg or al oral doses from 
25 abo.it 1 to about 50 mg/kg inhibited by about 50% the accumulation of eoslnopliils irt the lungs of guinea-pigs. 

Compounds of Uie invention al concentrations from about 10-«IVI up to about 10-«M produced about 50% 
inhibition of superoxide generation from eosinophils harvested from the peritoneal cavities of guinea-pigs 

Compounds of the Invenlion al oral doses from aboul 1 lo aboul 50 mg/kg admlnislered 1 tiour before 
challenge Inhlblled by about 50% ovalbumin- or PAF-induced hyperreactivity in guinea-pigs. 
30 Bronchorelaxant activity was measured in in vivo tests In the anaesthetised guinea-pig according to the 

melhod of Dixon and Brodle (J. Physiol.. 29. 97-173. (1903)) ir. which the effects on hislamlne-lnduced bron- 
ctiospasm and moan arterial blood pressure were delennined. 

Nebulised aerosols generated from aqueous soluUons of compounds of the invention were each adminis- 
tered for one minute to the anaeslhellsed guinea-pigs. 
35 Allematlvoly. dry powder fonnulatlons made up from compounds of Uie invenlkjn and lactose were blown 

liilo the airways of the anaesthetised guinea-pigs. 

Compounds of the InvenUon produced from about 30% up lo aboul 90% decrease In btoncliospasm when 
administered at eHecUve doses of aboul 20-80Mg. without any significant effect on blood pressure. 

Compounds of Uie Invention as oral doses of aboul 1 lo about 50mg/kg. administered one hour before 
, 40 challenge. Inhibited by at least 50% ovalbumln-lriduced eosinophllla in guinea-pigs, wliteh Is measured 24 hours 
after challenge. 

Administered at doses of about 1 to about 50mg/kg orally or paior.lorally or al doses of about 20 lo aboul 
500mg Intralracheally. compounds of Uie Invention Inhibit PAF or ovalbumin-lnduced microvascular leakage 
(measured using fluorescein isotlilocyanale dexUan) by up to 100% In guinea-pigs. 
45 The value of the compounds of Uia inventton Is enhanced by their very low mammalian loxlclly levels. 

Compounds of fonnula (I) can be prepared by .the applteatton or adaptatton of known meUiods. by which 
ta' meant methods used heretofore or described In ttie literature. 

Thus according to a feature of the present Invention, compounds of general fonnula I. wherein R . R and 
• R' as" hereinbefore defined and Z represents an oxygen atom, are prepared by the reaction of compounds 
' 50 of general Formula II lierilnatter depleted, wherein R' and R^ are as hereinbefore defined and X' represents 
a halogen, e.g. bromine or. preferably, chlorine atom, with compounds of the general fonnula:- 
I , NMjR' III 

whirein W Is as hereinbefore defined, preferably In the presence of a base, for example an alkali metal l.yd- 
roxIdW or carbonate, e.g. sodium liydroxkle or carbonate, an alkali metal hydride, e.g. sodium hydride, or an 
55 amine preferably a tertiary amine, e.g. triethyiamine or pyiidine. opUonally in an inert solvent, for example 
Tcirrlethane drmelliylformarnkle. or an ether, e.g. diethyl oUier or te.raliydrofuran. preferably al a lempera- 
UjieVromO'C to the rcnux temperature or at tliemelUng point of the reacUon mixture. 

According to a further feature of M.e present invention, compounds of general fonnula I are prepared by 
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„.ecoac.io..o,c....,„o.n..s..,«e..o,.Uo ,V. ..o,el...-,..or .iepic.e... whcein R- m and Za.e as he.ein.Co. 

defined willi compounds of Ihe general foinuila:- 

„,= p..a.,«. or . b.». fo. .x,...ple an aMI ,n«al . 9. '.X/ . „,.„;,„„|„, „, 

compounds o( ger.eral for.nula Iwhere.n R' ^2"' ^J'^^' ll'^Z, of reaction wiU, an alkali rnelal 

by ....n. or "ac«o„ a n,l.n„. of l„.l,og.n po.o.id. and .„ organic add. . 9. .c..lc add. pr.r 
.„bt, a, o, abov. room „ „„j „ „,„ ,p,oincallo„ H mean. ..l.s .... co«,..o. Ion. 

able to Uiose counter tons. k« c^^iarioH fmm salts derived from inocganic 

S.„a«. add .dd,,,o,. a-;a ^^S^^^^^^^ and niua.s,, 

e-loluoyllamates compounds of general fo.n.ula I do nol foun 

s,ab:\:;::,:::~rn~;:o:.' .... . .on,,, b,, con,pon„d. », w,...., 

5 



R3 represents a nilrogen-coiitaiiiing lielefocyclyl group and/or wlieretn R' contains an amino group as a sub- 
stituont 

According to a furtlier feature of tfie invention, acid addition salts of compounds of fonnula I are prepared 
by reaction of Ibe paferU compounds of formula I wllli the appropriate acid, by the application or adaptation of 
known methods. 

Alkali and alkaline earth metal salts are also suital)le for use in pharmaceuticals, especially sodium salts. 

AccorxJing (o a further fenhjre alkali and . nlknlino enMh melat sails are prepared by reaction of the parnnt 
compounds of fonnula I with Ihe appropriate base, by the application or adaptaUon of known methods. For 
example, sodium salts can conveniently be prepared by reauiion with sodium hydride. 

As well as being useful In themselves as active compounds, salts of compounds of formula I aie useful for 
(he purposes of purification of the parent compounds of formula I. for example by exploitation of the solubillly 
difTerences between tfie salts and the parent compounds, by techniques well known to those skilled in the art. 

The parent compounds of formula I can be regeneialed from their salts by Itie application or adaptation of 
Known nielhod.'). 

Por example, parent compounds of general formula I can be regenerated fion) ttielr acid addition salts by 
'lfeatiner»t with an alkali, e.g. aqueous sodium bicarbonate solution or aqueous ammonia solution. 

' Simllaiiy, parent compounds of general formula I can be regenerated from ttielr alkali and alkaline earth 
metal salts by treatment wllli an acid, e.g. Iiydroctiloiic acid. 

hi this specification reference to compounds of fonnula I is intended to Include reference to their phar- 
itiaceullcally acceptable salts, where the context so |)ennits. 

It will be apparent to those skilled in the art that certain compounds of general formula I can exhibit lson>- 
erism, for example optical isomerism. All Isomers within general fonnula I, and their mixtures, are within tl.*j 
scope of the Invention. 

Such Isomers can be separated from their mixlures, by the application or adaptation of known methods, 
for example chromatographic techniques, or tiiey may be separately prepared from the appropriate isomers of 
Uielr intenr>edlates. for example by Uie application or adaptalton of methods described herein. 

The starling materials and intermediates can be prepared by the application or adaptation of known 
• methods, for example methods as described in the Reference Examples or their obvious chemical equivalents. 

For example, compounds of formula II can be prepared from compounds of general formula Va, hereinafter 
depicted, wherein R' and R^ are as hereinbefore defined, by tfie application or adaptation of Known methods 
for the preparatton of acid halides from carboxylic acids. For example, wtien X' represents a chlorine atom. 
Ifie reaction can be carried out by means of ttiionyl chloride. 

Compounds of formula Va can be prepared by the oxkJatton of compounds of general formula VI, liereirtaf- 
ter depicted, wherein R« and R' are as hereinbefore defined, e.g. by means of reaclton witli potassium per- 
manganate, or with a mixture of sulptiarnic ackJ and sodium chlorite In acetfc acid. 

Compounds of formula VI can be prepared from compounds of general forntula VII. fiereinaner depicted, 
wlieieln R' Is as hereinbefore defined, by reaction with comr>ounds of fonnula V as hereinbefore defined, or 
alternatively by reaction with compounds of the general fonnula:- 

R20H VIII 

wherein R^ Is as hereinbefore defined, preferably in the presence of a compound suclr as diisopropyl azodi- 
cart>oxylate. 
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The following Examples illuslrala llie preparalloii of the compounds according to llie Invenllon ai\d 
r^efeionco Examples illustrate the preparation of the intermediates. 

In Uie nudear magneUc resonance spectra (NI^R) the chemical shifts are expressed In ppm relative to 
ramethylsilane. Abbreviations have the following slgnlflcances:- 

s = singlet; d = doublet; t = Ulplet; q = quartet; m = nujillplel; dd = doublet of doublets; b = broad. 



EXAMPLE 1 



Compounds A.B.C.D.E.F.Q.H.I.J K.L.M.N.O.P,Q.R.S.T.U.V,W.X.Y and Z 

A stirred soluUon o(2.6-dinuoroanilna (1.52g) and titeUjylamlne (1.1 9g) In dicliloromelliane (50ml) at room 
tempera turtJ was treated with a solution of 3-cyclopenlyloxy-4Knethoxybenzoy1 chloride (3.0g. prepared as des- 
cribed hereinafter in Reference Example 3) In dichlo.omethane (50n<). dropwise. The solullon was stirred and 
heated at reflux for 4 hours, then It was cooled, washed with water and dried over magnesium f"'P';a'«- /''f 
solution was concentrated and the resulting residue was rucrystalllsed from ethyl acetate «« O'^* ^-(2.6^ f- 
l,.orophenyl)-3^ydopentyloxy-4-methoxybenzamlde (1.9g). m.p. 158-160-0 |NMR(CDCU):-1.55-1^7(m.3 1. 
!.p-2 05(nUH).3.93('^3H).4B5(m.1H,. 6.9(d.1M).6.95-7.03(m.2H).7.2.7.3(m 1H).7.35(^^^ 
7.53(d.1H); Elemental analysis:- C.65.1: ll.5.6:F.10.4;N.4.2%: Calculated:- C.65.7;H.5.5:F 10.9; N.4.0%). 

By proceeding In a similar manner, but repladng the 2.6-dinuoroanlllne by U.e appropriate quantities of the 
cpnesponding anHine derlvaUves. there wore prepared:- ,.,or> ini-monioi 

^i.(2-cl,loro 6-nuorophenyl)-3-cydopentyloxy-4-n.ethoxybenzamide. m.p. 140-142 C [Elemental 
analysl3 -C 62.3; H.5.2;CI.9.7;N.3.6%; Calculated:- C.62.7;M.5.3:CI.9.75: N,3.85%): 

N-(2 ainuoromelhylphenyl)-3-cydopentyloxy-4-n,ethoxybenza.nide. m.p. 127-129'C (Elemental analys.s:- 
C.63.4; ll.5.5;F.13.3;N.3.3%; Calculated:- C.63.3;II.5.3;F.15.0; N.3.7%); , 
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H.4.4;CI.26.4;N,3.1: Calculate,!:- C.55.0;H.4.4:U.25 6, H^^^^^ ,Elemenlal a.mlysis:- C.48.5; 

N-(2.^dlbromophenyl)-3-cyclopenlyloxy.4.nelhoxybenza..^de m^^^ 

(14 0Br.33.9;N.2.85%: Calculated:- C.4B.6:1I,4.1. br.J ., .. o,. .-,0,4000 lEIemontal analysis:- 

C,k3;. ..6.2;CIM0.3;N.3.8%: Cnlculated> C.G075 6^^^^^^^ 
^^(2.6.dichlo^ophe,.yl)-3-cydopentyloxy-4.nethoxyl^cM^a,n de m.p. 

H.5M:CI.19.1:N.3.3%; Calculated:- C.C0.0 M/o.0:CI.10 65^H.^^^^ ^^^^^ C.G9.3;1 1.6.2: 

N-(2-nuomphonyl)-3-cyclopentyloxy-4-,nethoxybe.,zam.de. m.p. 137 C (hie 

P.5.7;N.4.0%; Calculated;- C.69.3;H.6.1:F.5.0:N.4.2o/.). .Elemental analysis:- C.73.2:l 1.6.7; 

N.pl.e.,yl-3-cydopenlyloxy-4-melhoxybenzannde. m p. 169-173 C [Eleinen 

N.4.2%: Calctjialed;- C.73.3:H.6.8:N.4.5%|; 132-134«C (Elemental analysis:- 0,70.1; 

N.(2-mell.oxyphenyl)-3-cyclopenlyloxy-»-.nf.|hoxybenzam.de. m.p. ^^ I 

H.6.8;N,4.0%: Calculated;- C.70.4;M.6.8:N.4.1%); 122.124»C lEIemenlal analysis:- C,65.8; 

N^(2-chlorophenyl)-3-cydopenlyloxy-4-.,.etl,oxybenzamWe ,n^p_ 122 124 C Ifc. 

,|.5.8;CI.10.5;N.3.9%; Calculated:- C.66.0;H.5.8:C1.10.26.N.4^^^^ .^^ ^ g. 

N.(3-chlo,ophenyl)-3-cydopentyloxy^-n,ethoxybe„za.nUie m^^^ 112 C |E 
H.6.5;CI.9.8: N.3.7%: Calculated;- C.66.0:H.5 8:0 10.25 N _4.05 /.|. ^^^^ ^ 

N-(4.m9thoxyphenyl)-3-cydope.,lyloxy-4-melhoxybenzam de m^P^ 182 184 C lEl 

H.6.6;N.3.8%;Calculated (or C.H.NO,:'MH,0:- ^-^J;^^,^; Kf, •'^j'^p^'t 131'C lEIemenlal analysis:- C.74.2; 
N-(2.6-dl.nethy>phenyl)-3-cyclopentyloxy-4-.nethoxybenzamide. m.p. 131>-1J l 

H.7.4;N.4.1%: Calculated:- C-74-3;»>;7 '«:N.'»-13'/«lj 128-130-'C lEIemenlal analysis:- C.67.6; 

N-(2-melhyllhiophenyl)-3-cyclopenlyloxy-4-nmtl.oxyben2am de. m.p. 1Z»-1J I 

H.6.5;N.3.9;S.8.9%: calculated;- C.B7.2.H.6.5;N 3.9^^ ^^^^^^^ ^,,3,^^^.. c.58.2; 

N-(2-bromopl.enyl)-3-cydopentyloxy-4-metl,oxybenzamkle .n_p 12b 

H 5 1; Bf.20.4:N.3.5%: Calculated:- C.58.5:H.5.2;Br.20.5: N.3.6 /. . .05.^07.0 lEIemenlal analysis:- 

, 11:^2 me.i,oxyca,bonylpheny.)-3-cydopentyloxy-4-methoxybenzam,de. m.p. 105-107 C Ih 

68.4: H.6.35:N.3.7%: Calculated:- 68.3;6.3;N.3.8%1 . ,„ _ 248°C lElementnl nnalysis:- 

N-(2-amlnosulphonylphe.,yl)-3-cydopentyloxy^-n,ethoxybenzan,lde. n,.p. 

C.58.0:H.5.5;N.6.9%: calculated:- C.58.45;H.5.7|N 7.2^^^^ 106-107°C (Elemental analysis;- C.75.5; 

N-(2:benzoylpheny1)-3-cydopentyloxy-4-niethoxybenzam.de. m.p. iut.-iu 

H.6.3:N.3.3%: Calculated:- C.75.2:II.6.1:N 3.4%1: 170-172°C (Elemental analysis:- C.71.0; 

N-(2-cyanophenyl)-3-cydopenlyloxy-4-melhoxybenzam.de. m.p. 170 172 U l 

H.6.0: N.8.1%: CalculBiod:- C.75.2;n... '-N a y-l; , ^ ^^.^ ig-c (Elemental analysis:- C.59.7; 

N-(2.5-dIchlocopheny1)-3-cydopenlyloxy-l-.netl,oxybenza„^de m^ 

H.5.0;CI.18.5;N.3.7%: Calculated:- C.60.0:H.5.0: C'.18^-N.3 .7 /.] ^^^^^ ^ ^3 3. 

N-(3-nM,thylplienyl)-3-cyclopenlyloxy-4-n,elhoxybenzant.de. m.p. 147 149 c i 

H.7.1:N.4.2%: calculated:- C.73.8;II.7.1;N.4.3%1; .30.132.C (Elemental analysis:- C.64.0;ll.5.7; 

N-(2-nlt.oplienyl)-3-cyclopontyloxy-4-methoxybenzamide. m.p. 130-132 u lt.em« 

N.7.4%; Calculated:- C.64.0;H.5.7:N.7.9%1: K^„„„,i,|P In the form of a brown oil (Elemental 

N-(2-di,netl,ylaml.,ophe.,yl)-3.cyclopentyloxy-4-me».oxybenzan.^^^ 

analysis:. C.71.5:H.7.4;N.7.4%: Calculated:- "^-^-^'^J;^..^-^^^^^ (Elemental analysis:- C.71.0; 

N-(2-acetylphenyl)-3-cydopenlyloxy^-melhoxybenzamlde.m.p. 126 127 u l 

H.6.6;N.3.9%: Calculated;- C.71.4;H,6^6;N.4 0%1; and ^^g.yyrc (Elemental a.ialysls;- C.69.5; 

N-(2-liydroxypl.e..yl)-3-cydopentyloxy-4-methoxybenzamlde. n».p. 16a I 

H.6.5;N,3.9%: Calculated:- C.69.7;H.6.5;N.4.3%1. 

EXAMPLE 2 
) Compound AA 

d.=c,ib.d h„.lnb..o.. in E.»npte 1) w,s ».3 =<1 lo. 5 hou... Th. ...cUon ...W- 
,„ dlcttoo,n.t,,an. (72.n,). d™p»l... a^i men 1. »as s.^^^^^^^^^^ 
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Qleineiitnl analysis:- C.01.t>.>^^'^^'^^'^-^-^-"- 



EXAMPLE 3 



,5 , Couinpounds AB. AC and AD 

' » . . .......c ... ■--•■7^T:;;:i::::r r.: ;-„r.t:;'E'",:::?.';;;:;: 

n„BnlUlo3 of U.0 conospondlng bcUJ chlo-Ules. ,..o„n,e.l as cicsc.lbed 

N-(2 6-dinuomphenyl)-3-propoxy-4-meU.oxybonza.n.de. .n.p. 170-174 C. [Elemeniai y 
N.4.4%: Calculated:- C.63.5;M.5.3:N.4.4%1. 



IS 



20 



25 



30 



EXAMPLE 4 
Coinpoutid AE 



3-Cydopen.,oxy-4.n,e«,oxybenzoyU,,.oHde03.39)an™ 
(50.nL) and tt.e sCution was allowed to sta.^at , ^J^^l'^^^ roL temperature the 

Iwas added and the stirred mixture was heated at J 3,,^ (ioOml) In water (400ml). The 
'mixture was poured Into an Ice-cold solution ^---^J^'^^^'i'Jtis^^^^^^^ '"blected to flash 

.nlxture was stirred (or 1 hour and the yellow ''^^"^J,'^'^^^^^^^^^ ...^ acetate (3:1v/v). to give N-(2- 
chromatography on silica gel. eluting w.th a mixture ''[^f^^':^"^^^ 129-I3rc lEIemental analysis:- 
ch.or.pi:^nyl)-3-cydopenty.oxy-4-rnethoxy(U,k.e,^ 
C.62.6:H.5.5;N.3.9; S.8.9%: Calculated:- C.B3.1.H.5.6.N.3.9.S.B.9 /,|. 



EXAMPLE 5 

r..nnn..nds AF. AG. AH. Al. AJ. AK AL. AM and AN 
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45 



. 3t,.red s.ut,on o, -l.oropy.ld-.ylarnine n.94g, a.^^^^^^^^^^^^^^ 
(3.85g) in pyridine (50ml) was heated at 80'C .or ^ ^'^Z J^d" ^^^^^ „„oa gel. using dle«,y. ether 
tion mixture was evaporBted. to give a brown oil. w vvas '"'J^ J^.^^ ^3 , ^.p. 1 30.132-0. 

- ™r rir^n^^^^^^^^^^^ — » 

of tlfe 4'jrop;i:i-3-y.a.n..,e used a, a starting ,nate,ln,..h^e we.e prepared.- 
N-py.id-2-yl-3-cydopenlyloxy.4-methoxybenzamlde m.M2-94 a 
N-pyTa2in-2-yl-3-cydopentyloxy-4-,neU,oxyben2a.,,.de m.p. 80-82 C 
N-pwlmIdl,vlyl-3-cyclope,Uyloxy-4-methoxybenzamlde.rn.p. 108-110 a 

N-rrethy.pyS.-2?.)-3-cyc.oper,.y.oxy-4-methox^ 
H-Dvrld-3-y1.3-cyclopentyloxy-4-methoxybeniamlde. m.p. 70-172 C. 
N-(3Slo^pyrS^-2-yi)-3-cydopenty1oxy-4-rr.ethoxybe,uam.d^ 
N- 3^ ,.rp Hd-4-y)-3-cydope,Uy.oxy.4-r,.ethoxybenza,^ 
N.pyTld-4-yl-3-cydopentyloxy-4-.nethoxybenia.n.de. m.p. 163-165 C. 



EXAMPLE 6 



50 Compound AO 



55 



mately g.ou.id together I., a n.orlar wlU. a peslle. and •'^' f 3„„er. After 10 minutes. heaUng was 

::Ued.Llng a hot a. gu., external to with dld.lorome.hane and the 
ceased and the n.elt was allowed to cool. ^''^ 3 fawn solid, which was subjected to nosh 

,„etlioxybenzBmlde(1.87g). m.p. 155-157'C. 
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. . . J rr 711 M 7fi N 7 35 CI, 18. G%; IR specliiJirr- 

|Elerneii(al analysis: C,5G.3,M.4.7.r J./ v.t-i. lo. ♦ 
1661cin-\ 3244cfn -^> 

EXAMPLE 7 
Compmind AP 

By proceeding in a .uanner .i.nilar .o u,a. descibed hereinbefore In ^^'^^^^^^^^^^ 
luoroa-Sine used L a starting n,a.er.al by ,..e appro,.,in.B nuan...y of ^ ^ 

prepared N.(3.5.di.,,o.hylisoxazol-4-y.)-3-cyclopen,y.oxy-..ne.hoxybeMzan^ .n.p. 150 1.2 C. 

lEIemenlai analysis: C.65.6:M.6.8;N,8.5%; calculated; C.65.4;H.6.7.N.8.5/,I. 
EXAMPLE 8 

Compounds AO.AY.BC.BG.BL.BQ.BS RX.AX.AZ.AW.BV and BW , , . 

Asuspensiono,sodlur.,hydride(eoo.dispersioni^^^^^^^^^^^^^^ 

Uealed po.Uoimise wllli a solution of 4-ainino-3.5-dichloropyridine I4.t>g. p P 

Exa-npi: 5, In dry tetra.ydro.uran ^^^^^ ^' '^^ 

U,en il was cooled to 10'C and treated -^.^r 5 Z e^a,^^^^^^^^^^ was stlned a. 10'C for 30 
in dry letrahydrofuran (40,nl). <1'°P«'^«' ^"''"^ "^'^^ "^J;^^ 

,. minutes and was then treated with d.lute of dlchloro,netJ,ane (25.nl). 

zainWe (7.0g). amlno-3 5-dichloropyridlne used as a stalling ina- 

.,^1:^:^::^:::::^:^ d...«„.de ...ead 
iirxr^i^^^^^^^ 

C.46.4:H.3.9:N.6.1%; calculated:- C.46.0;H.3.9;N 6.0%1: (Elemental analysis:- 

N-(3.5-din,elhylpyrld^-yl)-3-cyclopentyloxy-4.methoxybenzam.de. tn.p. 77 BU o i 

C.67.2;H.6.9:N.7.8%: calculated:- C.67.0;II.7.3;N.7.8%1. 170.172»C lEIemenlal analy- 

N:(2.6-dlclUort>^-cy«nophenyl)-3.cydope.Uyloxy-1-me boxybe m.p. 1 70 1 72 C [Ele 

sla -C 59 1H 4.5;N.7.0;CI.17.5%: calculated:- C.59.3;H.4.5; N.6.9.CI.17 51. ipiemen- 
tal analysis:- C.57.4:H.4.9:N.3.2;CI.16.4%; calculated:-C 57.5:H 4.e;N 3.2.CI 16^2 /.| 

N.(2 3&-Uinuo,opyrid-4.yl)-3.cydopentyloxy^-n,etl.oxybenza,nlde. m.p. 144-146 C [Elemental y 
sIs C 59 3 H4.9;N.7.5%: calculated:- C.59.0;M.4.7;N.7.65%|: iRRor- 
H(2^ici:i;o-4-e.l,oxycarbo,,ylphen^).3.cydopentyloxy-4. C. 
N-2.6-dichlora4-nlt,ophenyl^3-cydopentyloxy-4-meU,oxybenzami^^ 

N-(3.5-dlchloropyrld^-yl)-3-cydohexyloxy-4-.nethoxybenza.,^de m.p. 170 C [Elemental y 
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f M /-^ ^ Mirhloronvrid-4-yl)-3-cycIopenlyloxy4-inethoxybflnzaniide (2.0g: prepared 

11 ' 



, 7r, no°r ami the.. II was Irealed will, a further 
.oxide (6.nl 27.5%). H.o .nixtme was s.incc) Uk 3 l.on.s al ^^ OO ; ^ ,^,,„,, ,2 l^ou.s. The solul.on 

o Soyen ierox.Ue .o.u,.on (....,, nnO ''';-;;'3" ^ ^^^^^^ solution, and extrac.e 

^os then c<;oled. basiHed by treatment wlU, -"^^^f^^^^.^TJ^^ brine (30n,I). dried over magnesium sul- 
witl, dichloromethane (2x30n,l). The orgamc extract -^^^^^ ''^ ^ ^ give 3.5-dichloro^-l3- 

Se and evaporate. The resulting residue -s .ec.y a .se - e^^y^^^^^ ,nalysls:-C.53.0: 
'cydope,,.yloxy^-n.eU.oxybenzanMdo)-pynd.ne- -o..de (a 
H.4.4;N.6.0%; calcnlaled lor C,,H,,0,N,CI,:().5M,0.- C,..3.AM. 
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EXAMPLE 10 
Compound BE 



15 



20 



23 



30 



' 35 



. ...red solution o, N,3.S-dlc,Uo,opyrid-4-,)-3-cyc.open,ylo:.^^^^^^^^ 
doscled in Example 6, in toluene (50n,.) was '-f.^^^^^jJ'J' ^^.^i^r^ hours. After cooling to ,00m ten,- 
pretane-2.4-disulphide (3.0g,. and the ^^j ^^^^^^ ^ 3 ye.iow oil. This on was sub)eaed ,0 ash 

pe,Blure and miration, the (illrate was ^ SSnd elhyl acelale (8-.2v/v) as eluenl. to g ve N-(3.5- 

'chromatography on silica gel us.ng^ ^'^y .. ^rn^^^^^^ (aB4g) m.p. 118-1 19-C lEIementa. analys.s.- 
dichloropyrid^-yO-a-cydope^^^^^^^^^^^^^^ 
C,54.1;H,4.6;CI,17.4; N,6.8/o, caicuiaieu. 

EXAMPLE 11_ 

Compound Bl . 
ci54.8;H.5.04:N.6.5;CIJ7.4%;calcul^^^^^^ • 



bompound BM 



40 



\!^,..eaOn.v.as.eat. 

..rdichloromethane (100ml) The .r^^^ :;r3-S^open,y.oxy-4-melhoxybe„zar. d^^ 0.4gK m.p. 

evaporated, to give N-(4-aco,ylammo-2^-d.^^^^^^^^ 
250-252-C lEIemental analysis:- C.57.6.M.5.US.IN. 



^5 EXAMPLEJ3 

rnm ooynds BN and B U 
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,„eil,oxyl;n..za.nide. ....p.1«-^''5'C. 



CoinpoyndBO melhoxybenzamide (4.4g) in 

,enuxfor24 ^'7"''^'":"!^^^^^^^^^ wUI. ethyl acelate. to g.ve N-(2 6-<)lct,lo^ h.5.1:H,3.1%: calcu- 

lonash chromatography on s.l.ca gel elul g ^ ^^^^ iE,e„,enlal analysis.- C.59.0. 

lopenly1oxy-4-methoxybeiuam.de (2.4g). .t. P- 



laled:.C,58.8;H.4.7;N.3.4%l 
EXAMPLE15 



0 



CompoundBT rJoDenlyloxy-4-melhoxybGiaa(uide 
(6.1g.prepa.ed as described n d.ide in letrahydrofuran 0 1 ^^ Sred (or 30 minutes. The 



EXAMPLE 16 



30 
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Coim)oiJnd^ u«„,«mlde (3.8g; piepared as des- 

cibed in Example 6) in 6ry Je^'^V^^j"'' " ^ until effervescence had l^^'^f.^M me^^ eU.er (20mi). 

persion in oM; O.AOg). and J rresulting residue «»^»'"";«*';^;^'i^'^e^S and dried, lo 

?his soluUon was -fP^^ ^.^^^S^d o" .-c^'V -"'-"^ ' ^"iTh^ yb nimSe (3.5g). .n.p. 265- 
TheresuiUng on-white soUd was^'^-^ 



EXAMPLEJl 

Cou^P2^}}!il/^^^^ , ^h..treDlaclngU.e4-cl.lo....py.id-3-ylB"'""' 

used as a starting material by the pi i62-C lElemenlai anaiysls- 

prepared:- . ^d„,,enlyloxy-4-me.hoxybenzan^ide. "'/^,^,,,„,„^.,,,eU.oxyphe..yl)-3-cycloP«''- 

N-(2.4.6-triniio.ophenyi)- -.ydopei J ' 5 q n.3.8%1; and N-l2.6-dichloro „,cu,aled.- C.58.5; 

C.62.5; .l,5.0;N.3.6%; calculated.- a62.5^^^ ^^^^^^^^^^ anBlysis:G.57.9.H.4.9.N.3.2T 
ly,oxy-4-mothoxybenzBin.de. m.p. ,„,oovrid.3-ylamine a-.d the 3 cyciopen- 

lElemenlal analysis:- C.61.8.iiP-^. . 
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EXAMPLE 16 

Compounds AQ . AS. AT. BO. BH, BJ and BK 

By proceeding i.. a .nanner similar .0 that described in Example 6. but ^^P'^^'"^ "'^ 
dichio o ridlne used as a starling .material by the appropriate quar^titles of -'^^"^ " ^ ^^^^^^^ 
were Rre7«red:N-(4.6.dlc.Uo,opy,inUd.5.y.).3.cydn,,en.yloxyM.n,e. hoxy e.^^^^^^^^^ 191-193 (Elen.e, 

tal analysls:-C.53.1:ll.4.4:CI.18.6:N.10.9%: calculated:- C.53.t: 11.4.5;^^^^^^ 

N-(2.3.5.6-tetranuoropyrld-t-yl)-3-cyclopentyloxy-4.molhoxyben2amlde. m.p. 1 78-180 C Itieme r 
C.56.0;l 1.4.1 ;N. 7. 2%; calculated:- 

b,56.25;H.4.2;N.7.3%); •,«„,„ iba igo'C lEIen^enlal 

N'(3 5-dichloro-2.6-dinuoropyrid-4-yl)-3-cyclopentyloxy-4.methoxybenzam.de. m.p. 188-190 C Itien.e 

analisls C.51.5:H.3.B:N.6.8:CI.17.0%: calculaled;-C,51.0.l l,3.9:N.6.7;CI1 7.0%]: .Elemental 
N-(5^yano.3-.notl.yllsolhlazol-4-yt)-3.cydopentyloxy-4-melhoxybenram.de. m.p. 163-164 C [Elemental 

analysis:- C.60.0;H.5.3;N.1 1.7%; calculated:- C.60.5; ll.5.85;N.1 1.8%); .Elemental analy 

N.(2 6-dlcl.loro-t-ca.bamoylphenyl)-3-cyclope..tyloxy-4-.T,ethoxybe,«am.de. m.p. 245-247 [Elemental anaiy 

sis:-C.54.0:H.4.5;N.6.4%; calculated:- C.54.4:M.5.0;,N.6.35%|: and iaft 190'C lEIemental 

N-(3-chlorc^2.5.6.lrinuoropy.id-4-yl)-3-cyclopentyloxy-4-methoxybenza.nlde. m.p 188-190 C [Elemental 
analysis - C 53.7;H.3.95;N.6.81:CI.8.9%; calculaled:-C.53.94;H.4.0;N.7.0;CI,8.85 Z.]. . „ „ , 

By agal., proceeding In a similar .nanner. but replacing the 4-amino-3.5-dlcl,loropyrldlne and the 3_cyc. 
lopent;ry-4-LlhoxybLzoy. chloride bytheappropriatenuan«t.eso,4-a.n.no-3^^ 

loxy-1-.TH.Uroxybenzoyl chloride (prepared as described in Re(erer,ce Bcample 3). " P'^^g" 
N(3.5-dibro,n^pyrldiyt>-3-butoxy-4-meO,oxybenza.nide..n.p.160-162-ClElemenlalar,a.ysl3.-C.44.6.H 

N.6.1%; calculated:- C.44.6;H.4.0;N.6.1%1. 



EXAMPLE 19 



Compounds AR, BA and BB 

By proceeding in a manner similar to that described in Example 1. but replacing U.e 2.6-dinuoro.anili.,e 
used sTC materia, by «,e appropriate .uantities o. the correspor,dh,g amines, tl.™ were prepared 
N (4-nitrophenyl)-3-cyclopentyloxy-4-rnethoxybenzamide. m.p.17B-180-C (Ele.nenlal analysis.- C.64.1.H.5.7. 

N.7.5%: calculated:- C.64.0:H.5.7;N.7.9%1; _ „ iKa-iB?°C lEIemental ana- 

N-(3-n)othyl-5-bromoisothlazoM-yl)-:^cyclope.,tyloxy-4-methoxybenza.n.de. m.p. 160-162 C (Elen.en.a. 

Iy9is:-C.50.0;H.4.7:N.6.8%: calculated:- C.49.6;l l.4.7:N.6.8%): and • ,p,_,__,3, gnalysis-- 

t!j.(3.5^imetl,yllsotl.lBzol-4-yl).3-cydopenlyloxy-4-meU.oxybenza,nldo. nr.p. 140-141 C lEIemental analys.s. 

C.62.4;II.6.35;N.8.0%: calculated:- C.62.4;H.6.4;N.6.1%1. 



REFERENCE EXAMPLE 1 



A sUrred solution of 3.hydroxy.4-me.hoxybenza.dehyde (2.00g) In dry ^T^^ 
ueated porUonwlso with sodium hydride (60% Ir, oil; 0.56g) and U,e mixture was "'^J'*"'^/^^ ^"^^^^f 
U was U.6n treated dropwise with cyclopentyl bromide (2.36g) and was »«''^«'*;"^ •^f^,,'f^^^,f ^'l^^^^^ 
TlTe solution was diluted with water (100ml) and extracted with diethyl ether (2x100n.l) The ethereal exUacts 
^l^^ld drC over nu.gneslum sulphate and concer,trated. to give 3-cydopenty.oxy-4-me,hoxybenza.- 

culaled:- C.71.8;H.7.7%1; ..... iK]Mn(rncuv- 1 0(t 3M),1.5(fn.2H). 

REFERENCE EXAMPLE 2 
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omH then cooled lo room leinperalure. 
add (4 7Bg) In U» lonn ol « '='»"'"'■,"'' 7?,,7» , sis - C 65 6; H.6.8V.: Calculaled>C,66.1.H.6 8/ 1. 

3-propoxy-4-mell.oxybenio.c ac.d ((HMRtCDC.,). 
,5 (m.2H).1.05(l.3H)J. 

pcrpnFN CE EXAMPLE 3 

*,0Kd. (4.129) in .h. Ion" o an I[,„5,d..H),7.8W.1H); B.n,...«l ana„s,,.. 

. » d jrr;:ir.sirp; =^^^ 

30 ls.3M).1.89(m.2H).1.06il.3H)l. 

REFERENCEJXMy^LEjt , gia-rl ^^^-^ 

„ d,o,^... wl,l> «,.eod, ,„d,o9.n ps.o.lda f ^'^^'^^^^^ I"*"-"' 

40 ncFF RFNCE EXAMPLE 5 

"^s*,.n a, ..,.n,nop„ld„.. in "-7;"^"^^ ^-^^^^^^^^^^^^^^ 
°:.lZu.aL,,..im.<,u.- .o;^^^^^^^^^^^^^ ,'„l« wa, »a„..d well will, w.l., 

„ .U„.d ...d cooled 10- . » "1,. ,09.5,). 



50 



55 



-;:;::::::::::::;„,,o.v..n,.d.o.^ 

add (500nU) was treated dropwise during 1 t.our ^ "'/J"';^^^^^^^^^^ (sOOn-) dropw.se during 30 n, . .u.ob^ 

r:23ssUrreda.20-C during 1.^^^^^^ 

The resuUing solid was ^ ^'^^ ^^ " 

(60.9g) in ti.e fonn o( wl.ile crystals iLleniemai 

RFrFI^ENCE EXAMPLE^/ 

^-^-^ , „7 in .,.y ,eUn..yd,ofu.an under nlUogen was .rea.ed w„l. 

A solution o(Uipt,onylpl.osptime(17.->c,)uMl.y ^ 



a solution of dlisopropyl azodicarboxylate (13.5g) in dry letraliydrofuran (50n\l). The solullon was slirred 
was tneated wlUi a solution of endo-8.9.10-tfinorborneol (5.0g) Ifi dry lelf aliydrofuran (SOnil) followed by a sol- 
ution of 3-hydroxy-4-melfioxybenzaldehyde (10. 2g) in dry tetrahydrofuran (50ml). The solution was healed at 
reflux for 15 hours, cooled, poured Into water (600n)l). and extracted willi diethyl ether (300rnl). The extract 
was washed witii water (lOOrnl). with aqueous sodium iiydroxide solution (2x100ml;1M) and with water 
(2x100ml), dried over magnesium sulphate and evaporated, to give an oil. wtiich was subjected to flash 
clifoninlo(jrn[)hy on silica gel. cluting v.VU a mixture of pcninf lo and ethyl acetale (95;5v/v) to give 3-(exo-0,9, 1 0- 
trinorbomyl-2-oxy)-4-melhoxybenzaldeliyde (8.2g). m.p. 56-61*'C. 

REFERENCE EXAMPLE 8 

A stirred suspension of 3-hydroxy-4-mellioxybenzaIdehyde (50g) in water (200ml) at between 0 artd S'C 
was treated dropwise with an aqueous solution of sodium hydroxide (200ml;20%wA/). followed at between 0 
nnd S^C by benzoyl chloride (SBml). The r encllon inlxluro wan stlirnd nl between 0 and for 1 liour and then 
it was allowed to warm to room temperature and was sllired for a furtlier period of 2 fiours. The resulting solution 
was extracted wiUi dichloromethane (2x200ml) and the combined extract was washed with water (200rnl), dried 
over magnesium sulphate and concentrated, lo give 2-rr)ethoxy-5-formylphenyl benzoale (35.2g). rn.p.70-72'*C. 

REFERENCE EXAMPLE 9 

A slirred solution of potassium permanganate (2eg) in acetone (200ml) was treated with 2-inethoxy-5-for- 
mylphenyt benzoate (35. 2g; prepared as described in Reference Example 8), and the resulling vigorously react- 
ing mixture was cooled In an Ice bath. It was then stirred at room leniperature for 3 fiours. The mixture was 
then concenbated and the residue was treated with saturated aqueous sodium rnelablsulphile sotuUon (300ml). 
The resulting white solid was Filtered off, washed well vt ilh water (200ml), and dried, lo give 3-benzoyloxy-4- 
melhoxybenzolc acid (29.3g), m.p. 180-183'C. 

REFERENCE EXAMPLE 10 

(A solullon of 3-benzoyloxy-4-methoxybenzoic acid (29. 3g; prepared as described in Reference Example 
9) In toluene (300ml) was treated with thionyl chloride (30ml) ar»d heated on tlie steam bath for 6 tiours. It was 
Uien cooled. fiUered and concentrated, to give 3-benzoyloxy-4-mellJOxybenzoyl chloride (28.7g), m.p. 120- 
122^0. 

i 

REFERENCE EXAMPLE 11 

By proceeding In a manner similar lo that described in Example 8. but using 3-benzoyioxy-4-melhoxyben- 
zoyi chloride (prepared as described in Reference Example 10) and 4 -amino- 3. 5-dlchlorT) pyridine (prepared 
as described in Reference Example 4) as starting materials, IherB was prepared N-(3.5-dichloropyiid^-yl)-3- 
benzoyioxy-4-fnelhoxybenzaitiide. m.p. 191-192*C. 

REFERENCE EXAMPLE 12 

A solution of N-(3,5-dlct)!oropyrid-4-yl)-3-benzoyloxy-4-methoxybonzamlde(13.4g; prepared as described 
In Reference Example 11) In mettiand (leOml) and water (60ml) was treated with anhydrous potassium car- 
tM^riale (18g), and stirred overnight at room lemperBluro. It was llien brought to pH7 by treatment wlUt dilute 
hydrochloric acid (2N), and concentrated. Tlie residue was treated with water (100ml) and fatered. and the 
resulling solid was dried, lo give N-(3,5-dichloropyild-4-yl)-3-hydroxy-4-metlioxybenzamkie (B.8g), m.p. 227- 
228''C. 

REFERENCE EXAMPLE 13 

By proceeding In a manner similar lo that described In Reference Example 2. but using the appropriate 
qupnUtles of 3-(exo-8,9.10-UlnortxKnyl-2-oxy)-4-methoxybenzaldehyde (prepared as described In Reference 
Example 7) and (R)-3-(exo-8.9.10-blnofbornyl-2-oxy)-4-mellioxybenzaIdehyde and (S)-3-(exo-8,9.ia-lrlnor- 
bomy1-2-oxy)^methoxybenzaIdehyde (similarly prepared from (R)-endo-8.9.1Q-trinorborneol and (S)- endo - 
8.9,10-ti1norborneol or as described in the specification of European Patent Publication No. 0428302A21 there 
were prepared:- 
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3.(oxo)-0.9.10-lilnoiboi.iyl-2-oxy-'l..nntl.oxylm.u.)icncUI, in.p. ' ^^l**^ ^ . 
(m-3-(exo)-e.9.10-lxlnorbomyl-2.oxy-4..nethoxybe..zoic acid. tn.p. 155- 56 C: and 
(S)-3-(exo)-8.9.10-trmorborriyl-2-oxy-4..nol)ioxybenzoic acid. in.p. 155-1o6 C. 



RErERENCE EXAMPLE 14 



By procoeding in a manner sin.ilnr to ll.al descibed in Reference Exan.ple 3. but using tl,e appropriate 
„uantLs of the a^TesporKiir.g ber.zoic acid derivatives, prepared as described hereinbefore in Referer.ce 
Exair»ple 13. Iliero were prepared:- 

3-(exo)-0.9.10-tiinorboriiyl-2-oxy-4-nietlioxybet)zoyl cliloiide; 

(R) 3-<exo)-8.9.10-Uinorbornyl-2-oxy-4-rncllioxybenzoyi cliloiide; and 

(S)-3-{exo)-8.9.10-trinorboinyl-2-oxy-4-n)ethoxybenzoyl chloride: each In the rorm of oils. 

ThT^resent Invention also Includes within its scope pharrriaceuUcal formulations wliich comprise at least 
one of the compounds of formula I or a phniinaceuUcally acceptable salt thereof In association with a phar- 
maceullcally acceptable carrier or coaling. 

In clinical practice pompouiids of the present inverUion may be administered parenterally. rectally or orally, 
but tliey are preferably administered by Inhalation. 

Suitable compositions containing compounds of the invention and phamiaceullcally acceptable salts 
Uieroof n>ay be prepared by coiwenlional means. For example, compounds of the InvenUon and pharinaceuth 
cally acceptable salts thereof may be dissolved or suspended In a suitable carrier for use In a nebullser or a 
suspension or solution aerosol, or may be absoibed or adsorbed onto a suitable solid carrier (or use In a dry 

''""solid I^mpositions for oral administration include comp.er '.ed tablets, pills, powders and granules. In such 
solid compositiorrs. one or a»re of «.e active compounds Is. or are. admUed with at .east one '"e;^* -^^^^ 
as starch sucrose or lactose. The compositions may also comprise, as Is nom,al practice, additional subst- 
ances other U.an Inert diluents, e.g. lubricating agents, such as magnesium stearate. 

Liquid compositions for oral administration include phamiaceullcally acceptable emulsions solutions, sus- 
pensions, syrups and elixirs containing Inert diluents commonly used In U,e art sucl. as water and "q-'l P^^^ 
Besides rrert diluents such compositions may comprise adjuvants, such as wetUng and suspending agen s. 
!nd sweZlng. navouring. perfuming and preserving agents. The compositions according to the Inven.on c. 
oral BdmlnlslraUon also include capsules of absorbable n.aterial such as gelatin, containing or.e or more of the 
active substances with or wiOiout the addition of diluents or exclpients. 

Compositions according to the InvenUon for Parenteral administration include sterile aqueous aqueous- 
organic, and organic solutions. susper,sions and e.nulsions. Examples of organic solvents or suspending med« 

are propylene glycol, polyelhyler.e glycol, vegetable oils such as ollve oil and Injectable organic esters such 
as Xl oleate The compositions may also contain adjuvants such as stabilising, preserving, wetting, emu - 
sifylng and dispersing agents. They may be sterilised, for example, by filtraUon through a bacteria-retaining hU 
ter by incorporation In U,e composiUons of ste,illsir.g agents, by irradialion or by hea Ing. They may also be 
man Jacturedlr. the fonn of sterHe solid compositions, which can be dissolved In sterile water or some oU.er 
sterile inlectable medium Immediately before use. 

Solid compositions for rectal admlnlslraUon include suppositories formulated In accordance wlU. known 
methods and containing at least one compound of formula I. ^ , h k-i„ cc»rv 

The percentage of acUve Ingredient In the compositions of the Invention may be varied. It being r^ecessary 
that It should consUlute a proportion such that a suitable dosage shall be obtained. Obviously several un. dos- 
aoe orms n,ay be administered at about the same time. The dose employed will be determined by the physK^lar^. 
and dTpends up^n the desired therapeutic effect, the route of administration and Ore duraUon of U.e lreatm«n t. 
and SrcondZ o! the patient, in the adult, the doses are generally from about 0.001 to about 50. preferably 
about 0.001 to about 5. mg/kg body weight per day by inhalation. „,^rf,„„ n.-sent 

The following composition Examples Illustrate phannaceutical compositions according lo the present 

inverilion. 

COMPOSITION EXAMPLE 1 

KJ .7 R^ifluoroDhenvl»-3-CYclopentyloxy-4-methoxybenzamlde (I.Og) (mean parUde size 3.5 microns) and 
lactose (mr, p tSrs^ ?^^^^^^ were blended together for 30 minutes In a mechanical shaker/rnixer^ 
TCeslng ble^d was filled, to a u,i weight of 25mg. into No.3 hard gelatine capsules, to give a product suitable 

for use. for example, with a diy powder inhaler. 
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COMPOSITION EXAMPLE 2 



N-(3 5-Oichloropyrld-4.yl)-3-cyclopenlyloxy-4-inelhoxyl)enzami()e (1,()g) (mean particle size 3.5 microns) 
and lactose (mean pafllcle size 72 microns) were blended together for 30 minutes In a mechanical shaker/mixer. 
The resulting blend was filled, to a fill weight of 25mg. into fNlo.3 liard gelallrie capsules, to give a product suitable 
for use, for example, with a dry powder inlialer. 



Clnlmn 



1. A benzamide derivative of Itie general formula (I); 




wherein R' represents a straight- or branched-chain alkyi group containing up to 4 carbon atonm. R2 rep- 
resents a straight- or branched-chain alkyI group containing from 2 to 15 carbon atoms or a nK)na-. bi- or 
Ificydoaikyi grDup containing up to 10 carbon atoms. R' represents an optionally subsUtuted phenyl. 
. naphthyl or lieterocydyl group, and Z represents an oxygen or sulphur alorn. and when said heterocyclyl 
groups contain one or more nilrxjgen ring atoms. N-oxides thereof, and pliarmaceutlcally acceptable salts 
thereof. ' . - - 

2. A compound accortling to claim 1 wherein the heterocyclyl group is a 5-. &- or 7-membered heterocyclyl 
group containing one or inorB hetero atoms selected from oxygen, sulphur and nitrogen atoms, and the 

. opttonal subsllluents on plienyl. naphthyl or heterocyclyl being one or nwre subsllluenls selected fron» 
halogen atoms, alkyt groups which may carry one or riKjre lialogen atoms, and from aryl. arylalkyi. alkoxy, 
aryloxy. alkyilhlo. arylthlo. alkoxycarbonyl. aryloxycarbonyl, alkanoyt, aroyi, alkylsulplionyi. arylsulphonyl. 
alkylsulphlnyl. arylsulptilnyl, hydroxy, hydroxyalkyl. formyl, alkanoylamino, aroylamino, cyano and nitro 
groups, and from amino, carbamoyl and sulphamoyi groups which thenlselves may each carry one or two 
alkyi subslltuents, wherein all aryl groups and moieties, unless otherwise Indicated, are selected from 
phenyl and naphthyl groups optionally substituted by one or more substlluenls selected from halogen 
atoms and alkyt and alkoxy groups, and wherein all alkyI groups and moieties, unless otiierwise Indicated, 
are straight- or branched-chain and contain up to 4 carbon atoms. 

3. A compound according to claim 1 or 2 wherein R^ represents a straight- or branched-chain alkyI group 
containing from 2 to 12 carbon atoms. 

4. A compound according to daim 1 wherein at least one of Uie symbols has a value selected from tlie fol- 
lowing:- 

(i) R' represents a methyl group; 

(ii) R2 represents a propyl, butyl, nonyl. dodecyl. cydohexyl, 8,9,1 0-lrlnofbomyl or cydopentyl group; 
and/or 

(III) R5 reprBsenls an optionally substituted pyrazinyl, pyiimkllnyl, isoxazolyl. or pyrWyt group, or an r^- 
oxkJe Uiereof. or an optionally subsUtuted phenyl group; 
the otJier symbols being as hereinbefore defined. 

5. A cotnpound according to claim 4 wherein R^ represents cydopentyl and R^ represents opttonally substl- 
luted pyrkJyi. 

6. A compound according to any one of preceding dalms wherein R^ represents a phenyl group wlildi Is sul>- 
stiluted In the 2-posilion or in tJie 2- afid 6- positions. 



18 



I 



EP> 0 49/ 564 A1 



cnlly nccoptnliln snlt Ihoioof. 

A process .or ...e preparat... o, a co.npoun. acco..„n, .o c.ai.n 1 ...C, con,p..ses 
(a) the reaclion of a compound of U.e gene.al lo.,nula (11). 



(II) 

.herein R' and a. as dePned in clain, 1 and X- .epresen.s a halogen atom w.U, a compound of U.e 
general fonnula (III): ^^^^^^^ 

wherein R> is as denned in claim 1: or 

(b) U.e reaction of a compound of the gene.al lo...iula (IV). 




R 0 




(IV) 



wherein R- and Z are as defined in clain, 1 with a co,.pound of the general fc.nula (V): 
^1Z^^::Z U.e ccnpound o, genera, for.r^u.a (.) thus ob.alned Into a saU thereof. 

earner or coaling. 

pharmaceutically acceptable sail thereof. 
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